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(UUW.J6 Mr //rra/Z/rat/ir. Mr 
ttn& o/w/uM e/tu/er Mir tflttc - 
ff/yiuu are A> fo aw/ntrArM 6> Mr 
/t/turey^Me tdlf/t ifitiM€.J0tfia£ 
t/ir 6wf/MCCC a/-Ul mayjiyyiart 
yukartftaj mwu&mvt tti MeJ 
/t/ttt- me./Ora /rtftr HW 'Vty 

bb.Mtr /t/tfr/mme en m MeS 
//yi *Bm/&M atr, ri rrcwe Mr J ■ 

Su?7iaT0ti/fet*hi (n Mr Jjf0- ^^^S I F~3^ ^_~^~-~-ij v L 
mimik/% fAti/fj • 

cc . f?%e <Stnm# tAyyurrAw Ay 
Mr jm*e 9l'aac?MJV. 

farn't/n*tiri<& yrrrtiru/y wiM 
ytepys r/i y prea/*// Atro * 

ate MtJ m Me W/aryi/ttatSfy. t&+ 
£f. 'iMeJbvHfrJwii/drrcrJbA 

/fj^A^MrJA^Msur/yft/a^ 
entvAuA */6yu Msj Awr/AiMw 
er.wAen y ctit/0/^f ny u/i/rr -^ 
centra apm't9jf-if:Mftr/y tr/t/i 
/any if/t?r <2 /friw/u/?/r/tu:<i//tr 
n/tuA //y /<**'& Maj< /fyt/.&MrjMs 
*MMtim Mr eytyt*j//r utM* v/Me 
$$*?/.& jotm ////tr/tftfr/y.fa 
trvejvt yfflt>titm r/Mr %/mmi m 
Mr dffirrn t /yunt/ero. 

ggfTfir /FAerhweM Mrtr 6fj?J- 
/i/t/'cA////?'/vt//6/y mwA y/ijre/ 
Wa/Amrr /ytm//e/?i>a:/i Mrm. 

h. . Kfofirl/ffft7/twrr.Myyuvd 
A>fetffitu\ 9faiM&*m€&f£* 
ti wry j /a y/v /Aa/fa'AiW wwu/f 
miuf/ct^/ajfrfr/h ¥/v/i./s fa'Ay 



ftir#'t/ fof>At>(t/r&</f/i/r/i Mr ? 
/fatAt foyy//ry//t/-<>fl^e{- 
/ytti 2 TirimifwAJ. 

iiii. ffir 4/i/ffnj or/ir<rrj. 
frAe'tttfcarA (>/7i?//tujf/ritJMd 
. (ft>c/rtf?c /acAWflre/tru/y /iJi> 
dtomnxtm e j m m e A> meant/ 
fa//eM</y £ rjarMy /trrytrsu/tra 
/an fa at wtZ/rtc/itm £M$ af- 
'//alfrrtn y(y/ittt/eKt. 





//iv &v^//y 0/ AFChurchm* 
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^y^t^it>jmif/Aju/r. fir f rape* — ^ 

wymi/ulmMAm. Ae/rtvr/i y&//ar 
.tMtmmer: Mry are /o/rt/^n/ad£ 
JfayXMmtmeir /rtcAem firm y 
fitii&t&rt may 6r a£fif n/6f/i af/lbMr. 
qx\.i$fiJAyi<f n>A/cA /ArMmMffitt 
bnyfi t awuf(f0rj?iJ£itAej A/Prta. £ 
fntAiU mirA totm+fjmmhi n# fo 
*^e/w#0 dkxpnt/fa mats 
— 'anm/u/JLyimAwAM/br tAar 

rx t<%£nHktim/y in tww&awwt 

warn, atf dfonstftetwrtJpTV- 

in aJfr&fA/-dMz£ti£rtfA/- 

{tN&fa.n^fwy jfo/c ujrfii/flni 

ma6nn//<j<?mi6efa4tpAfanctv$ 

feasant way efrut^mf fo mmt- 

* Mt/r fflas&m. i-afyreafcrffAAty 
by^ii/^uA^my #fyervaA#w an 
4 'aaixmAry/zs ^MijSt^kr aAwe 

few myJ%fc&mmjuc?/l?434 

. iJi^fofeni^JtAziwAeAthi/^ 
\ ffixxy,jfa/yt^a A? Ae^Atm^ arnu 

Ae4m^myJi yumr fy ^ i9U^/mt 
aAtn/e> m*$0m*¥f*mm jmw/iAe&* 

rfafMem A^AeAnc/ wimearA 
wjAvrnj/ixAt/i t/mJvinyJ&M6 
yiytsen/fai/t fotvmr wwyjamt. 
mt**A* A>4*ynj MSffA/iMdsf ism tied. ( 
{^f^Wm/^^cr^uanr w 6'** fncA- 
&Avm a ^f*&m£*J3y lAid WlrMrt/ 
you wrnif' &rar//y infirm d<f$ 
JbrngM ofetr/itfim/r, /ivn* form 
i£amArwiy.£n>/if/t &>re/trt>c Aim, 
\iU tflto wAtwyiufAy to wrreefy 
/telA/a/i ene,wAair rvetgAttwfr- 

p inaenyl^anA wi& almond atrJ 

£ awer nM.4n£ing$. 
l' ' [ ~ ~^*~=?fM t. L/fofafe/iityt/t/aav /rArre At 

s ina tAjupti/foairerttArir Aru/fj. 
I yuMr^emr mrrt/y frr$nam?~ 
in tf/t/a/r afmrmfa it brA/e/h 
every a wrt ^tAn/A/ins/tru/Aw 
1 yirwerem/e/ils uyirtgAtiJAaJfc; 
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tr.wAett y cntAe/^ rr# uAi/rr -^ 

nitty tc/er t 2 i /{fiw/t//?Mo:a//tr 
nAuA //t/u/'/j /Aaj< /fat/.&arfJm 
.Hiwcr/i sAr tyt/iiVt'Ar vHiA eyrAt 
nfoe/.kjom rf/frr/ififr/y. fo 

tAr i/^rrrt&tytinf/e/J. 

gg^" // f A(r/j,n>fM '/Arsr 6kfjpJ. 
svAieA//fcr/MfiAy tt'er/t y/txe/ 
Wa/Amrr /yf/tt//r/?t>rr/i /Ami. 

h. . iJ%r/urt///ft7/twrr*Myyuvd 
fako/fear* ^f //&(/*//*/ 6/ ftw 
n wry j At wh MfMmhue /rwndb 
majfArtyfajfiJtyh '/hwfi/lm/y 
fyirn'i/,fot/fi>(ifr&<Ay*rr/i Mr d 
/fatAj toyytffyAf-€>f2f*&t- 
Ay i/tf 2 /fritwtA/wj. 

iiii. ffis jJSfav vr/wtftv. 
ArAi'tHfetrrA &/#' mujtfca^mai 

, /h'c/YT4/e /rfrAfttfrr/.frv/y/ifo* 
f</foe///Yxt$fjaMf A> r/jcatuA 
faAfetUi/y £ rsar//y /tryi&u/tai 
/an foatwd/rtcfom 6jCj4 of~ 
//afar in yfy///ttArxJ- 

\X.ffifAt/yr irrAra/'A/Aff/: 
aam£t//</rt/me*if0/n'A<cA av/uv 
MrvuyA y&Awr m ^W /or 

ka. r$e arm^A y #wiAJA^ 

n.£Atr Aemk f Tfm/fe***mtiA 

s& (WartirJAmiAAekAvtAtf*- 
muJt&M/i yrtm of Mr under 
j^vem^WAed^A^a^J^m 
LJ/mi/y rvAen in werAina** 
o.itfU*6veraft wAer/<faAm 
4/ietmgfu*i*efcr. /ytM a TJtiyfi 
arJhm rim\Myyuwi/foAeJW} 
foradandto ***** tu&wtel 
Jkn+tfvn fani/Ar MrotipAu 
(enfo^afiejuAen}. \&iumd/feei 
(<V/ar frt/AvuA&r Aearinp an 
i &*tfiyi 'ttyfa eaxdAy&vel. 

tj&tmAer nxAt/mcrtAandJu 
furftd/cr jAu/iMp4VC* 
9&S 
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SOU itnw 6* A*rip4m£ai,4md A* 



^y^O. li jv?ip/es%JAjfl fvitAiAt Avtmc and ' /t&iA'JfaA&rwe 
fan*? cr/trrt&na. at cr/A&r #f/ti eruAs. tr at Av//i &>ae/Atr 



* perptHdt&a**- AutfwatJ c Vi4, Zfig. 2 m tAe WAnry^ 

*Iii*yt<fyiwk#UMsni*ivAwlfem0^ % #r^ e*v*y fatty foart*H 







nnlA fAs kvjc and ' /&zi£ < ffiul&r?verj. nnAl Ar itf^pfeat M?ryi/tfjJy and dtAvantagt IbiAc */liA£cA. a* 
ier oftti ends. inU Ac/A frpfMsr:Au/ <Atf//y. aJ itu caj</y a/Ai/ifeA fr tAc dffirent jcrti &f/#i? 






i/mj 5$.n>A/fA //aa/imf- 6ry$&? 6.1 

y ,/*//>,- /tm>er 6y greafly a/'tz&h$ f^nt/ii 



tf.n/tfA iAi <wti/Aa44r6 7 A 



Ws -torn . tfyvtn Ms rt*m&j/Bk ef 
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tnd ddv&nt&ae A?4A& */*u£/uA,. ad $etng vrtcfrdfer ^4* eapwnec, ant/ (u tt mmt mrr& ^tlea^anay 
n&d fo aie ifyfertwt jerti ^ffint/mi/&! r #i?&r/t^r/j.Jtc. 0/ aM den#rrurui/ir/ij a/ready m use-** 
lr#6& f.f.nn/6 tAt twa/jfawe 7Jbi& i ZztM maXs M& /U&it/tl&r, nMtM u iyertk 'fy M* Jtw/miktfs m#4 

&nf^n'fff\m . Ifam Mr ntmtSA' 4ff m&e jCh traps *#&*£* {*a/t/&ti &b*rvf 4*J /tuM'MW m^AmtJU ca/h A/s S^-it-fam #%W/* M 
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' aa!van£?fty iyf$uchj?tnf aAwc 
(rru mJJ%&*6ZmmjUf'#?434 

%xt€J.jfyyutfh & Aeo&vn^ arms 

aAtn/e. a/Stttitfifryoii xiay/iA&&*. 
sma&Ji&vej tr/udArxt.yii/yvr 
HvftAem frAe Axe/ ww earA 
KuyAx&j/Ai'At/i f/mnxnfJ&Me 
y1ipif€&\Jfriyr foivmr mw yjamt, 
m t rw6v'6>-6y* u Mm fA/~ +m y tr*ufa ' 
f . <&3ffl m/mcrAw ime w bt*h?ntA- 
^^ a*/fom aA*Am£*8y jUi fflr/Art/ 
um ntAvr #raf/ry infirm <A<f$ 
JfanytA o/raf/i&m/f, nvn> (arm 
i/amAnuiy.£n>/ifn &>/v//siy mmk 

_ /7Aj0/i>Arw/iij//yfoa?rrec/~y 
/ktAJuAA ene,w/iau wetpAtre+fr- 
_ macmyHanA rvt/l a/wayu <6j 

t. t/fcfivteitityt/i/aau Ae/for Ae 
ma Jyjj&ut 'fot&rcrttftir Aras/j. 

vurflrSflwns mrrr/y /erAfotam. 
m y/t/air afmrmtfa Af brA/e/h 
every a Aim jeri/n/ //ttu/miZ/ian, 
yAtwrtn/fc/ib iiyirtgAti/AtfA- 
/ira J/wr frAur/ /?> nwA n/tmtAc 
tiff* rfywra/ffAtr/.tAe/trfy fo 
^4j£yMciuf4,t f rn!. Mrr&t a/^tuiu 

*w.&%t &u/tAri#t/fa/tAej n>tm 
drtrftrplHtJ. . . > 

T^ffir utrrn* &trA jv.itTyimy 
y areat //Art/ b Me <-/harm . 

y. XyArJrren* i^JfryAa/fiA 6? 
amfinr nAAc/ivr & ha At: 

z.3At CvAstdew jr. areucren^ 

6wMrr aftiArtr wait eu/afeyAt 

k. AAA/ A jam* acrfr/WerA cA/4 

Ay /frW/iiArrmi/y /// ^SmaynAr 



jo/ oj it tvAAA mrrA /i/eajanf/y any number of 9AarAd Airr 
t/emmuruz/ir/ij a/ready m u*** - *7AaAjc jcrvcj /Ar ./sua// 




UcA u /twrAa* Ay Me Jlm/mAn Me mm n JA<y% 
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'A/ffi/f/tiA' mf if/ttrt/rcaftm Mrrsef- 



$%&f//}tn£ may it AaJarmy 
m ChocdaleiWarehoiwes 

<z*td '/nTirvad f *7ftead ffr< W 
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dem in ft ufta confra&um 6c au&ionis lege venditum 
fuit, ica ut permulci eorum, qui adhuc in vivis funt* 
hujus rei oculati teftes erfe poffint, & per confe- 
quetis nemo de hac circumftantia, quod iacis mag- 
na frufta Ambrse reperiantur, dubitare debeat:, hac 
occafione femel adhuc queero, qua ratione Atneri* 
cani Domini referentes cum fua cyftide hie con- 
venient, fi de tam ingentibus Ambras gryfeae fruftis 
audita vel ledtu quicquam percipiunt? 

Continuabitur hac ^Dijfertatio in N° feq. 

If. An Account of a new Engine for railing 
Water, in which Horfes or other Animals 
draw without any lojs of (poiver {which has ne- 
ver yet been pracitfed) and how the Strokes of 
the Piftons may be made of any Lengthy to 
prevent the lofs of Water^ hy the too frequent 
opening of Valves^ with many other Advan- 
tages altogether new 3 the Model of which was 
jhewn to the Royal Society on the 28th of 
November, by Walter Churchman, the 
Inventor of it. 

The Dcfcription of this Engine is given on the 
Sides of the Plate, where the Engine it f elf is 
likewife delineated. Vide Tab. 

TH E Animals all draw horizontally, and m 
a (height Line, and at right Angles, whereby 
they exert their utmoft Force, —« By thefe Advan- 
tages 
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tages a far greater Power is gain'd from the Strength 
of Horfes, &c. than by their going round in a 
Circle; for by the Twift and Acutenefs of the An- 
gles, they draw in towards the Centre, whereby they 
wafte their Power, and alfo fhorten their Levers : 
Befides, their Mufcles and Tendons from their hin- 
der Legs all along their Sides to their Necks are 
unequally ftrain'd, as the Duty is hardeft on one 
Side, even tho' their Walk is large. Therefore 
each of thofe Inconveniencies muit be attended 
with Pain to the Animals when at Work, and a 
great Lofs of their Strength. 

%dly^ A Crank does not rife quite one third of its 
Circle, neither do the Regulators or Rods rife or 
fall perpendicular, but obliquely, by which an oval 
Figure is made by the Piftoif s Motion in every 
Cylinder, which occafions great Fri&ion and a lofs 
of Water, and every Arm of it is continually vary- 
ing in its Power whilft working, as its Lever is 
diihnt from the perpendicular Line, and two of 
the Arms (fuppofing it a quadruple one) as they 
crofs the Perpendicular are always drawing to^ and 
from their own Centre, by which the Power is 
not only loft, but the Time alfo ; and farther yet, 
by the fhortnefs of the Strokes, all the adjacent 
Water is frequently contrarily moved, and by the 
often opening and ihutting of the Valves^ there is 
alfo a great Wafte of the Water, befides the many 
heavy Bearings, Fridions, Surges, and Repairs be- 
longing to it ; all which Inconveniencies and Impedi- 
ment being thoroughly confidered, there mud cer- 
tainly be required a much greater Power to work 
the fame than by my Method. For, hereby, a 

H h h Stroke 
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Stroke of 24 Feet will rife, and by enlarging or 
diminifhing the fix'dWallower, you obtain a Stroke 
of any required Height, even to the extent of the 
Atmofphere's Preflure. By this great Advantage, 
the Water rifes freer, and with greater Velocity, 
and as the Lifters or Forcers rife and fall exa8iy 
perpendicular, and with an equal continued Strain, 
and as the Bearings alfo are fewer and lighter, con- 
fequently the Fri&ion in all thefe will be a great 
deal lefs than with the Crank, &c. And, La(ih% 
Seven Eights of that Water which is always ioft 
by the flow opening and fliutting of the Valves will 
be faved. 

From the above Confiderations, and by the 
many Experiments I have made on this Occafion, 
in order to know the real Difference between thefe 
different ways of Working, I find, that near twice 
the Quantity of Water will be raifed to the fame 
Height, in the fame Time, with the- fame Power, 
by my Method, more than with the bed Crank- 
work that has ever been yet erected. 
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